Control of cell cycle entry and progression in mitogen-stimulated human B lymphocytes.
Tonsillar B lymphocytes were stimulated to proliferate by the mitogenic combination of phorbol dibutyrate and ionomycin. Progression through the cell cycle was monitored by measurements of cellular DNA and RNA content using flow cytometry. Changes in surface expression of class II MHC antigens and CD20 antigen were also monitored as early parameters of B lymphocyte activation and cell cycle progression. The results showed that about 60% of the population synchronously entered and progressed through the cell cycle. The transition from the resting state, signaled by increased RNA content, occurred about 12 to 24 hr after stimulation; S phase entry occurred at about 36 hr. Small, variable populations of cells appeared to be unresponsive to the stimuli, either because they were "preactivated" before in vitro stimulation or were already dying. The kinetics of appearance and accumulation of several cell cycle regulated/regulatory proteins were followed by immunoblotting. The proliferating cell nuclear antigen (PCNA) cyclin A and p33cdk2 proteins were either absent or present in very low amounts in resting cells and first became detectable in increased amount beginning at about 24 hr after stimulation; increased p34cdc2 protein was not detected until about 36 hr. Increased cellular content and phosphorylation of the p110Rb protein was already obvious by 24 hr after stimulation. The effects of several immunosuppressive agents were examined using purified B cells. Both cyclosporin A and an FK506 analogue were shown to inhibit proliferation of B lymphocytes, at the low doses also inhibitory to T cells.